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Epson LQ-8S0 Mode 

Paper Feed Selection-Amount 

function Name 
Sets paper feed to '/8 inch (3.2 mm) ESC "(f' 

Sets paper feed to '/6 inch (4.2 mm) ESC "2" 

Sets paper feed to n/60 inch ESC "A" n 

Sets paper feed to n/'80 inch ESC "3" n 

Sets paper feed to n/3OO inch ESC "+" n 

Paper Feed Selection 

Function Name 
Feeds paper one line LF 

Feeds paper to next top of form FF 

Executes paper feed of nl,80 inch ESC "J" n 
for one line 

Executes reverse paper feed of ESC "j" n 
n/180 inch for one line 

Page Format Selection 

Function Name 
Sets page length in inches ESC "C" 0 n 

Sets page length in lines ESC "C" n 

Sets left margin ESC "r n 

Sets right margin ESC "Q" n 

Sets skip perforation ESC "N" n 

Releases skip perioration ESC "0" 

Tabulation-Horizontal 

Function Name 
Sets horizontal tab ESC "0" n1 ... nx 0 

Releases horizontal tab ESC "0" 0 

Executes horizontal tab HT 
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Parameter 

(O:>n:> 127)DEC 

(0:> n,;; 255)DEC 

(0:> n,;; 255)DEC 

Parameter 

(0:>n:>255)DEc 

(0" n,;; 255)DEC 

Parameter 
(0"n,;;22)DEC 

(1 "n:>127)DEC 

0"n,;;78: Pica 
0:>n:>93: Elite 
0:>n:>t17: Micron 
0:>n,;;133: Compressed 

2:>n:>80: Pica 
3:>n:>96: Elite 
3"n:>120: Micron 
4"n,;;137: Compressed 

(1 :>n:>127)DEC 

Parameter 
(1 "x,;;32) 



Tabulation-Vertical 

Function 
Sets vertical tab 

Releases vertical tab 

Executes vertical tab 

Sets VFU channel 

Sets VFU tabulation 

Releases VFU tabulation 

Carriage Control 

Function 
Prints, then backspaces one 
character 

Prints a line, then returns carriage 

Unidirection mode (single line) 

Sets/Releases single direction 
printing 

Sets/Releases half speed printing 

Moves the print position to an 
absolute horizontal position 

Moves the print position to a 
relative horizontal position 

Data Control 

Function 
Clears data in line buffer 

Selects printer remotely 

Deselects printer remotely 

Deletes last printable character 

Sets MSB on 

Sets MSB off 

Cancels MSB setting 

Name 
ESC "BOO n1 ... nx 0 

ESC "Boo 0 

VT 

ESC "f' n 

ESC "bOO m n1 n2 ... nxO 

ESC "bOO m 0 

Name 
BS 

CR 

ESC "<" 

ESC "U" n 

ESC "5" n 

ESC "$" n1 n2 

ESC "\" n1 n2 

Name 
CAN 

DC1 

DC3 

DEL 

ESC ">" 

ESC "=" 

ESC "#" 

Epson LQ-850 Mode 

"' " 
, • Parameter 

(1 "X" 16) 

(0:;; n" 7)OEC 

(0"m';7) (1 :;;x';16) 

(0,; m,; 7) 

Parameter 

n=O: Release 
n=1 : Set 

n=O: Release 
n=1: Set 

Parameter 
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Epson LQ-850 Mode 

Download Character Selection 

Function Name 

Defines download font ESC "&" 0 n m do dl 
Data 

Selects ROM CG ESC "%" n 

Selects download CG 

Copies internal ROM CG font inlo ESC ":" 0 n 0 
download CG 

Miscellaneous 

Function Name 

Inilializes the printer ESC "@" 

Cut Sheet Feeder control ESC EM n 
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Parameter 

d2 

n=O: Select ROM Character 
Generator 

n=l: Select download CG 

n=O: Courier fonl 
n=2: Courier fonl 
n=3: Prestige font 
n=4: Script 
n=6: Bold PS font 

.. Parameter 

n="R": Eject a sheet 
n="O": Cut Sheet Feeder mode is 

OFF 
n="4": Cut Sheet Feeder mode is 

ON 



IBM Proprinter X24E Mode 
This printer has the software commands of IBM Proprinter X24E mode. More detailed information has 
been stored in the Command Reference program on the Setup Disk. (1lF P.54) 

Font Selection 

Function Name Parameter 
Selects print quality ESC "I" n n;O: Internal Draft 10 cpi font 

n;2: Internal La 10 cpi font 
n;3: Internal Proportional La font 
n;4: Download Draft 10 cpi font 
n;6: Download La 10 font 
n;7: Download Proportional 

La font 
n;8: Internal Draft 12 cpi font 
n;10: Internal La 12 cpi font 
n;12: Download Draft 12 cpi font 
n;14: Download La 12 cpi font 
n;16: Internal Draft 17 cpi font 
n;18: Internal La 17 cpi font 
n;20: Download Draft 17 cpi font 
n;22: Download La 17 cpi font 

Selects print typeface ESC "I<" n n;O: Courier font 
n;2: Courier font 
n;3: Prestige font 
n;4: Script 
n;6: Bold PS font 

Selects subscript printing ESC "S" n n;O: Superscript 
Selects superscript printing n;1: Subscript 

Releases sub/superscript printing ESC T 

Character Pitch Selection 

Function Name Parameter 
Sets elite pitch (12 cpi) printing ESC ":" 

Sets compressed (17 cpi) printing SI or ESC SI 

Releases elite and compressed DC2 
printing 

Sets/Releases proportional spacing ESC "Po n n;O: Release 
n;1 : Set 
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IBM Proprinter X24E Mode 

Character Highlight Selection 

FurictJon < .. 
"Name Parameter 

Sets emphasized printing ESC "E" 

Releases emphasized printing ESC "P' 

Sets double strike printing ESC "G" 

Releases double strike printing ESC "H" 

Sets single-line double wide printing SO or ESC SO 
-

Releases single-line double wide DC4 
printing 

Sets/Releases double wide printing ESC "W' n n=O: Release 
n=1 : Set 

Sets double high & double wide ESC 'T' "@" 4 0 0 0 m3 m4 m3 Line leed Character height 
printing 0: Unchanged Unchanged 

1 : Unchanged Single-line 
2: Unchanged Double-high 

16: Single Unchanged 
17: Single Single-high 
18: Single Double-high 
32: Double Unchanged 
33: Double Single-high 
34: Double Double-high 

m4=0: No change 
m4=1: Single-wide 
m4=2: Double-wide 

Sets/Releases underlining ESC "-" n n=O: Release 
n=l: Set 

Sets/Releases overlining ESC "_" n n=O: Release 
n=l: Set 

Character Set Selection 
, " Function Name Parameter -

Setects alternate Character Set 1 ESC "1' 

Selects alternate Character Set 2 ESC "6" 

Changes the current code page ESC "r 'T 4 0 0 0 n1 n2 n1=00H and I12=OOH: Current 
m=OIH and I12=B5H: USA 
n1=03H and 112=52H: Multilingual 
n1 =03H and 112=5CH: Portugal 
m =03H and n2=5FH: Canada French 
m=03H and 112=61H: Norway 
n1 =03H and 112=59H: Turkey 
Except the above: Download font 
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IBM Proprinter X24E Mode 

Bit Image (Graphics) Mode Selection 

Function Name Parameter 
Sets 8-pin image standard density ESC "K" n1 n2 Data 

(60 dpi) 

Sets 8-pin image double density ESC "L" n, n2 Data 
(120 dpi) 

Sets 8-pin image double densityl ESC "Y" n1 n2 Data 
double speed (120 dpi) 

Sets 8-pin image quadruple density ESC "Z' n1 n2 Data 
(240 dpi) 

Sets bit image mode selection ESC "*,, m n1 n2 Data B-pin Dots/lnch 24-pin Dots/lnch 
(A.G.M. mode only) m=O: 60 m=32: 60 

m=1: 120 m=33: 120 
m=2: 120D m=38: 90 
m=3: 240 m=39: 180 
m=4: 80 m=40: 360 
m=6: 90 

Sets bit image mode selection ESC "r "g" n1 n2 m Data a-pin Dots/lnch 24-pln Dots/lnch 
m=O: 60 m=8: 60 
m=1: 120 m=9: 120 
m=2: 120D m=11:180 
m=3: 240 m=12: 360 

Paper Feed Selection-Amount 

Function Name Parameter. 
Sets paper feed to '/8 inch (3.2 mm) ESC "0" 

Sets paper feed to 7/72 inch ESC "1" 
(2.5 mm) 

Executes line spacing set by ESC "2" 
ESC "A" n 

Sets paper feed to n/72 inch ESC "A" n (0" n" 255)OEC 
(or "Iso inch in A.G.M. mode) 

Sets paper feed to n/2,6 inch ESC "3" n (0" n" 255)OEC 
(or n/,80 inch in A.G.M. mode) 

Selects the base line feed unit for ESC "r '\" 4 0 0 0 0 n n=180: 11180 inch base unit 
ESC "3" and ESC "J" n=216: 1/216 inch base unit 

Sets/Release automatic line feed ESC "5" n n=O: Release 
n=1 : Set 
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IBM Proprinter X24E Mode 

Paper Feed Selection 

Function Name 

Feeds paper one line LF 

Feeds paper to next top of form FF 

Executes one-line paper feed of ESC "J" n 
n/216 inch 

(or "11 so inch in A.G.M. mode) 

Page Format Control 

Function Name 

Sets page length in inches ESC "C" 0 n 

Sets page lenglh in lines ESC "C" n 

Sets left and right margins ESC "X" "' n2 

Sets skip perforation ESC "N" n 

Releases skip perforation ESC "0" 

Sets top of form ESC "4" 

Tabulation-Horizontal 

Function Name 

Sets horizontal tab ESC "0" "' n2 ... nx 0 

Releases horizontal tab ESC "0" 0 

Executes horizontal tab HT 

Tabulation-Vertical 

Function Name 

Sets vertical tab ESC "8" "' n2 ... nx a 

Releases vertical tab ESC "8" 0 

Executes vertical tab VT 

Returns to default labs ESC "R" 
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Parameter 

(0" n ,,255)OEC 

Parameter 

(t "n " 255)OEC 

(l"n " 255)DEC 

Pica: l"n,,,78 3"n2,,80 
Elile: 1"",,,93 4"n2,,96 
Comp.: 1"",,,133 5"n2,,137 

(0" n" 255)OEC 

Parameter 

(1 "x,,32) 

Parameter 

(1 "x,,64) 



IBM Proprinter X24E Mode 

Carriage Control 

Function Name Parameter 
Prints, then backspaces on BS 
character 

Prints a line. then returns carriage CR 

Sets/Release single direction ESC "U" n n=O: Release 
printing n=1 : Set 

Moves the print position to a relative ESC "d" "' n2 Position: n1+(256xn2) 
horizontal position (1Y120 inch) 

Data Control 

Function Name Parameter 
Clears data in line buffer CAN 

Selects printer remotely DC1 

Deselects printer remotely ESC "Q" 36 

Down Load Character Selection 

Function Name Parameter 
Defines download font ESC "=" n1 n2 35 A1 A2 

Data 

Miscellaneous 

Function Name Parameter 
Prints continuously from All ESC ''\'' n1 n2 Total count: n2x256+n1 
Character Chart 

Prints one character from All ESC "A" 

Character Chart 

Sets OFF LINE mode ESC "j" 

Resets to initial state ESC 'T "K" "' o m 36 p1 p2 

53 

CJ) 

i 
Cil 
o o 
3 
3 
1\1 
:::s 
c. 
III 



en 

i 
iil 
o 
o 
3 
3 
DI 
:::I 
C. 
III 

Command Reference Program 
The Command Reference program allows you to display the detailed explanation of each software 
command on the screen. Each displayed explanation can be printed out if required. 

Before you use the Setup Disk, it is recommended that you make a back-up copy and store the original 
in a safe place. 

NOt.: 
:- Uee the OISKCOPY command 01 the operating system to make a back-up copy. Refer to your 

DOS manual lor further information. 

o • Type A:IINSfALl G!I to copy the programs from your Setup Disk onto your hard drive. This 
procedure automattcalty creates a directory called 2023 and copies all of the programs from your . 

~~~~~- -~ 

1 Insert your setup disk into either drive A or B. 

<For DOS> <For WINDOWS> 
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2 Type A: (or B:) and 
press [Enter ). 

3 Type CMDREF 

4 Press [ Enter ). 

5 Screen 1 will be displayed. 

Screen 1 

2 Select Run from the File menu. 

3 Type A:\CMDREF (or B:\CMDREF) 

4 Click lOKI (or Press [Enter ». 

« Panasonic KX·P2023 command reference utility (xxxxxxxxxxx) » 

- - SELECT EMULATION --
======~================================ 

EPSON 
IBM 

======================================= 
( i II ( J. I 
(Enterl 
(EI 

Select emulation 
Set emulation 
Exit to DOS 



6 Press (lJ or IIJ . 
Select an emulation. 

7 Press [ Enter). 

8 

The emulation will be set and 
screen 2 will be displayed. 

Press [Pg.Up) 1 [ Pg.Down ) 

or (lJ IIIJ· 
Select a command. 

Command Reference Program 

Screen 2 

« Panasonic KX-P2023 command reference utility (xxxxxxxxxxx) » 
-- SELECTCOMMAND-- (EPSON) 

FONT SELECTION 
ESC+'x"+o 
ESC+'k'+n 
ESC+'S'+l 
ESC+'S'+O 
ESC+'T' 

CHARACTER PITCH SELECTION 
ESC+'P' 
ESC+'M' 
ESC+'g' 
SI 
ESC+SI 
DC2 
ESC+'p'+l 

Selects print quaDty 
Selects print font style 
Selects subscript printing 
Selects superscript printing 
Releases sub/superscript printing 

Sets pica pitch (10 cpi) printing 
Sets ellte pitch (12 cpi) prining 
Sets micron (15 cpi) printing 
Sets compressed (17 cpi) printing 
Sets compressed (17 cpi) printing 
Releases compressed printing 
Sets proportional spacing 

= = =[ ftitl ) = = = =~ &'I';;ct= ~';m';;nd = = = = = = = = = = = = 

IPg.UPYlPg.Down] : Go 10 previous/nexl category 
[Enter] : View command description 
IEsc] : SELECT EMULATION mode 
IE] : Exillo DOS 

[t]/[,!,] Moves the cursor one line up/down 

[Pg.Up]/ Moves the cursor to the first command of 
[Pg.Down] the previous/next item 

[Enter] Displays the explanation of the command 

[Esc] Returns to screen 1 

[E] Exits to DOS 
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Command Reference Program 

9 Press [ Enter). 

10 
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The screen will show the 
detailed explanation of the 
command. 

If you want to print out this 
explanation, press Enter key 
again. 

If you want to exit this 
program, go to step 10. 

Press 00. 
You have exited the 
Command Reference 
program. 

Screen 3 

« Panasonic KX-P2023 command reference utility (xxxxxxxxxxx) » 
IEPSON) 

ESC+'x'+n Selects print quality 
================================ 
<PRINT QUALITY> 
Selects print quality 

Name: ESC 
Dec.: 27 
Hex.: 18 

Comment: 

x 
120 
78 

n 
n 
n 

*The following values of n can be used: 
n=O: Draft font 
n=l: La font 

--END--
================================ 

Ii) / I 1) : Texl scroll-down/up 
IPg.Up) I [Pg.Down]: Go to previous/next command 
IEsc) . SELECT COMMAND mode 
[Enter) Print current command description 
IE) Exil10 DOS 

[t)/[.!.) Scrolls the text one line down/up 

[Pg.Up] I Displays the explanation of previous/next 
[Pg.Down) command 

[Esc) Returns to screen 2 

[Enter) Prints the detailed explanation of the 
command 

[E) Exits to DOS 



Periodic Maintenance 
The printer does not require any routine maintenance. However, reasonable care of the printer will 
extend its life. The following periodic measures are recommended: 

• Cleaning the unit is the most important action Ihe user can perform. 
The frequency of cleaning is dependent upon the environment. 

- Turn the power OFF. 

- Clean the case and covers with a soft cloth. Use any mild commercial cleaner on the cloth, do 
not spray directly on to the printer. 

- Remove the top and the smoked plastic covers. Vacuum or dust the inside area of the unit. Be 
very careful not to damage the printhead ribbon cable or the carriage drive belt. 

- The·platen should be cleaned with denatured alcohol only. 

- The carriage guide bar can be lubricated with a very light oil. Contact your Authorized Panasonic 
Service Center for advice on lubrication. 

Ribbon Cassette 
A single ribbon permits the printing of approximately 3 million total draft characters. When the printing 
starts to fade, gently push the counter spring in the ribbon cassette hole with the tip of a ballpoint pen 
or other object. Once the ribbon cassette is mounted onto the carriage and printing is performed for a 
short time, the characters will become darker. 

Re-ink Hole -----______ ~'" 

Note: 
• Do not re-ink the ribbon until printing starts to fade. If the ribbon has too much ink, the characters 

may smear when printed. 
• If the ribbon begins to catch, snag, or tear from the printhead, your printer requires servicing. 

Self Test 
After re-inking the ribbon, to make sure that the characters are no longer smearing you may perform 
steps 1-3 of "Self Test". (IlE P.27) 
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Troubleshooting 
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Most problems associated with the printer can be traced to improper setup, installation, or cabling. 
The following table 5.1 will assist the user in identifying and correcting some of the more common 
probl.ems. If you need additional help, contact the store from which the unit was purchased. 

Symptom Possible Cause Probable Solution 
Ink smears Head gap lever is not in the Move the lever toward the lower 

proper position position (+) until ink doesn't 
smear (.." P. 11) 

Printout is faint Head gap lever is not in proper Set the lever to the proper 
position position ( .." P. 11) 

Head moves but does not print Ribbon is not installed correctly Re-insert ribbon (.." P.14-16) 

Head gap lever is not in proper Set the lever to the proper 
position position (.." P. 11) 

Printer does not power up NoAC power Check power cord ( .." P. 13) 

Power is on but printer does not Printer is not ON LINE Press ON LINE switch 
print Interface cable is not properly Secure connection ( .." P. 13) 

connected 

Out of paper Install new paper 
(.." P. 19-23) 

Printhead has become Allow the printhead some time to 
overheated cool down. The printer will 

automatically resume printing 

Carriage stops moving, all Path of printhead is blocked Clear the path, turn the power 
indicators start blinking off, then back on to resume 

printing 

Paper wrinkles when using No reverse tension on paper Set paper supply lower than 
tractor feed printer 

Printer can't load single sheet in Cut Sheet Feeder is Enable Set Cut Sheet Feeder to Disable 
Friction mode when not using the Cut Sheet 

Feeder (.." P. 28-35) 

Cut Sheet Feeder does not work Cut Sheet Feeder is Disable Set Cut Sheet Feeder to Enable 
(.." P.28-35) 

Unexpected characters appear Emulation is set incorrectly Check printer driver of your 
in printing software package and set 

emulation accordingly 
(.." P. 28-35) 

KX-P44 (buffer chip) is installed Download is Disable Set Download to Enable 
but cannot download (.." P. 28-32) 

Printout is double-spaced Auto LF is ON Set Auto LF to OFF 
(.." P. 28-35) 

Keeps printing on the same line Computer is not sending a LF Set Auto LF to ON 
command (.." P. 28-35) 

Wrong character set printed Wrong character set selected Set the character set as required 
(.." P. 28-32) 

Table 5.1 Troubleshooting 



Pri nter Specifications 

Power requirements: 

Frequency: Refer to the nameplate located on the rear of the printer. 

Current: 

Interface: Centronics parallel 

Print fonts: 3 Draft (Pica, Elite, Micron) 
4 Leiter Quality (Courier, Bold PS, Prestige, Script) 

Software emulation: Epson LQ-8S0 
IBM Proprinter X24E 

Buffer: 14K (standard), additional 32K (optional KX-P44) 

Character sets: 96 ASCII characters, 
96 Italic ASCII characters, 
38 International characters - 14 countries, 
1S8 IBM-PC special characters 

Dot configuration: 1/127 inch (0.2 mm) dot diameter 

Draft LQ 
Matrix (Hor. x Ver) 9 x 24 30x24 

Dot pitch (Hor.) V120" 1/.360" 

(0.21 mm) (0.07 mm) 
(Ver.) Vlao" 1/180" 

(0.14 mm) (0.14 mm) 

Maximum number of Pica [10 cpi (characters per inch)] 80 cpl 
characters per line (cpl): Elite (12 cpi) 96 cpl 

Micron (1S cpi) 120 cpl 
Compressed (17 cpi) 137 cpl 
Elite compressed (20 cpi) 160 cpl 
Pica elongated (S cpi) 40 cpl 
Elite elongated (6 cpi) 48 cpl 
Micron elongated (7.S cpi) 60cpl 
Compressed elongated (8.S cpi) 68 cpl 
Elite compressed elongated (10 cpi) 80 cpl 

Printing speed [characters Micron Elite Pica 
per second (cps)]: Draft 240 cps 192 cps 160 cps 

Letter Quality 80 cps 64 cps S3 cps 

Printing direction: Text printing: Bi-Directional 
Bit Image printing: Uni-Directional & Bi-Directional 

Line feed time: Approx. 100 msec 
[with 1113 inch (4.2 mm) line feeding)] 

Paper Feed: Push Tractor feed (with fanfold paper) 
Friction feed (with single sheets or envelopes) 

Operating environment: Temperature: 1 0"C-3S"C {SO"F-9S"Fj 
Humidity: 30-80% RH (Please allow the printer to stabilize at room 

, temperature within the operating temperature range before operation) 

Storage environment: Temperature: -20·C-60"C {-4"F-140·Fj 
Humidity: 10-90% RH 

(Continued) 
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Printer Specifications 

Head service IHe: Approx. 200 million strokes in draft mode 

Ribbon: Cassette seamless fabric ribbon 
Black ribbon cassette KX-PI45: 
Life expectancy (in Draft mode) (rolling ASCII) 

Approx. 3 million 

Detectors: Paper out detector 
Overheat detector 

Dimensions: 434 (W) x 314 (D) x 134.5 (H) mm 
{17.1"x 12.4" x 5.3'1 

Mass {Weight}: Approx. 4.8 kg {10.Slbs} 

60 



Paper Specifications 
Paper which may be used with this unit must be within the specifications provided below. 

Fanfold Paper 

Width: 4 - 10 inches (102 - 254 mm) 
Quality and number of sheets: 

Type of paper Sheets 

Fine-quality paper 1 

Non-carbon 2-4 

Multi-layered with carbon 2 

(* only for the last sheet) 

Note: 

Weight 

In Ibs 

16 - 24 

11-14(17*) 

11-14(17*) 

• In multi-layered paper with carbon, the carbon is equivalent to a sheet of paper. 

In glm2 

60 - 90 

41 - 53 (64*) 

41 - 53 (64*) 

• "Weight in pounds' represents the weight of 500 [17><22 inches (423x559 mm)) sheets. 

• The printer will handle mu~ipart papers up to 0.013 inch (0.32 mm). Up to 4 copies of 141b. chemical 
release paper can be used. 

Single Sheets 

Width: 4 - 11.7 inches (102 - 297 mm) 
Height: 5 - 14.3 inches (127 - 363 mm) 
Weight in pounds (g/m2): 14 - 24 Ibs (53 - 90 g/m2) 

Note: 

• Paper should be within operating temperature snd humidity ranges at least 24 hours prior to use. 

Envelopes 

#6 and #10 size envelopes are recommended. Since envelopes vary in size, paper weight and 
construction, we cannot guarantee print quality and paper handling for all types of envelopes. 

Note: 

• To optimize print quality, printing should not occur in areas where the edges overlap. 
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Paper Specifications 

Printing Area 

Fanfold paper 

B ~ 
0 
0 
0 

~~.~ 0 
0 
0 .. ' "', ,', -." 

0 "~\~"/~/:'/:~-2( ~ 
0 ,p!~- " 
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0 
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0 

-0_ 

6a~er ~erfura~io~ 
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o 
0 
0 
0 PrintIng_ 
0 
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'0 
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10 
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1
0 
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10 

10 

1-0 

1
0 

10 

10 

1
0 
0 

10 

10 
0 

'0 
10 

I c 

A 

A 
c-

I o 

Fanfold Paper 

A 1" (25.4 mm) 

B 0.7" (17.8 mm) 

C 0.33" (8.38 mm) 

D 1" (25.4 mm) 

A: Value A indicates the area near the paper perforations where 
the quality may not be optimum. 

B: Value B indicates the maximum distance between the sprockets 
and first printable character. (When the left tractor is set on the 
left end and the margin is set to 0.) 

c: Value C indicates the area from the top edge Qf the paper to the 
top of the first printed character. 

0: Value D indicates the position where paper out is detected and 
printing may not be optimum. 

Single Sheets and Envelopes 

B 
~ 

c 

? flIt chanIcfer 
~" ',. . . . 

" 

i>rIntIng arM. 

10 
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Single Sheets and Envelopes 

B 1.5" (38 mm) 

C 0.33" (8.38 mm) 

D 1" (25.4 mm) 

B: Value B indicates the minimum distance between the edge of 
the paper and the first printable character. (When the left paper 
guide is set to the left end and the margin is set to 0.) 

c: Value C indicates the area from the top edge of the paper to 
the top of the first printed character. 

0: Value D indicates the position where paper out is detected and 
printing may not be optimum. (When printing on envelopes, do 
not print on area where edges overlap. Print quality may not be 
optimum.) 



Interfacing 

Parallel Interfacing 

Communication with a computer is accomplished through a parallel interface based on the Centronics 
standard. 

Specifications: 
• data transfer speed: 1000 cps minimum 

• synchronization: external STROBE pulse 

• logic levels: TTL (Transistor-Transistor-Logic) levels 

• handshaking: BUSY and ACK signals 

• connector type: 57-30360 (AMPHENOL) or equivalent 

• cable: use a shielded cable (6'5"/1.95 meters) or less in length. 

When the printer is processing data, the BUSY signal is high. THe printer will not accept new data 
from the computer. After the processing is completed, the BUSY signal goes low. (The BUSY signal 
is also high when the printer is OFF LINE). When the busy signal occurs, the ACK signal goes low 
indicating to the computer that the data has been processed and the printer is ready to accept more 
data. This handshaking routine occurs each time a character is sent to the printer. 

BUSY SLCT - PO 

ONLINE LOW HIGH LOW 

OFFLINE HIGH LOW LOW 

PAPER OUT HIGH LOW HIGH 

Printer Status signals 

\' v 000000000000000000 
000000000000000000 
~ 19 

Parallel Interface Connector (Printer side) 

Signal Return DIrac-side Signal pin pin tlon 
Singal Return 

side pin pin 

1 19 STB 13 

2 20 DATA 1 14 

3 21 DATA 2 15 

4 22 DATA 3 16 

5 23 DATA 4 
Input 

17 

6 24 DATA 5 18 

7 25 DATA 6 31 30 

8 26 DATA 7 32 

9 27 DATA 8 33 

10 28 ACK 34 

11 29 BUSY Output 35 

12 PO 36 

Pin Configuration (Parallel) 

ERROR . 

HIGH 

LOW 

LOW 

DII8C( Signal tlon 

SLCT Output 

AUTO FEEDXT Input 

SG 

FG 

+5 V Output 

PRIME Input 

ERROR Output 

SG 
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Interfacing 
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Connector pin signals 

STB ... STROBE 

• This is a synchronizing input signal to read data into the printer. 

• This signal is normally high. Data is read in when it is low. 

DATA1-DATA8 

• These are the input signals which carry the 8 data bits of information. 

• The signal is read in synchronization with the STROBE pulse. A high level indicates a logical 'T. 

ACK ... ACKNOWLEDGE 

• This is an output signal to the computer indicating that the printer is ready to receive the next data. 
When the condition becomes true, the signal goes low. 

• The ACK signal is automatically sent whenever the printer is switched ON LINE and the BUSY signal 
drops from high to low. 

BUSY 

• This output signal indicates the status of the printer cannot receive data. 

• The signal is high under the following conditions: 
1. receive buffer full 
2. printer is processing data 
3. printer is OFF LINE 
4. printer is in an error condition 

PO ... PAPER OUT 

• This output signal indicates the absence of paper and goes high during a "Paper Out'· condition. 

SLCT ... SELECT 

• This output signal is high in the ON LINE state and low when OFF LINE. 

• The printer enters the ON LINE state: 
1. When the printer is turned on 
2. when PRIME is received 
3. when the RESET command is received 
4. when the ON LINE switch is pressed 

• The printer enters the OFF LINE state: 
1 . when the printer is out of paper 
2. when the printer is switched OFF LINE 

AUTO FEED XT (AFXT) 

• While this input signal is low, one line feed (LF) command will be added to each carriage return (CR). 

• Auto LF setting in the Function mode can alter the response by the printer to an AFXT signal. If auto 
LF is ON, the printer will perlorm a CR+LF regardless of the level of the AFXT signal. When auto 
LF is OFF, automatic action is disabled. 



Interfacing 

SG ... SIGNAL GROUND 

• The twisted pair return wires (pins 19-30) are connected to signal ground. 

FG ... FRAME GROUND 

• Frame ground is the same as chassis ground. 

+5V 

• This is for evaluation only. It should not be used to supply power for external equipment. 

PRIME 

• This input signal is normally high and goes low to reset the printer. It can be received any1ime during 
printer operation. 

ERROR 

• This output signal is normally high, and goes low when an error occurs. An error condition can be 
caused by: 
1. a "Paper Out" condition 
2. the printer is OFF LINE 
3. an overload condition exists 

Timing Chart (When normal printing code is received) 

Timing Diagram 

DATA~ 
STB 

r--

BUSY I 
ACK 

- T1~ T3 -
~- ~~J 

T1 ... 0.S ~s (Min) 
T2 ... 1~s (Min) 
T3 ... 0.S ~s (Men) 
T 4 ... 5 ~s (Max) 
TS ... 1 ms or less when buffer is not full 

1 s or less when buffer is full 
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The printer is initialized under the following conditions: 
- the AC power is turned on 
- the PRIME signal is received 
- the RESET PRINTER command is received 
- the clear buffer function is used 

When the printer is initialized, the following conditions are set: 
- the print buffer is cleared 
- the receive buffer is cleared (not cleared by RESET PRINTER command) 
- the download character buffer is cleared (not cleared by PRIME signal in IBM Proprinter X24E 

mode or by RESET PRINTER command) 
- horizontal tabs are set every 8 columns 
- vertical tab settings are cleared 
- all modes set by control and escape commands will be cleared 
- present form position is designated as top of form 
- the Self Test mode is cleared 
- the Control Panel settings are read and set 
- Control Panel settings are not changed by "'P"R"'IMm=E signal or RESET PRINTER command" 
- the printhead goes to the home position 

" Some software packages send PRIME signal at the beginning of their programs. Print modes set 
by the Control Panel will not change. 

User Clear Function 

This function initializes the printer from the Control Panel. This feature is very useful when you want 
to clear the receive buffer (information recently sent from the computer and is currently printing) without 
changing the Control Panel. 

1. Press (ON LINE] to stop the printing and enter the OFF LINE mode. 

2. While pressing ( FONT] , press (ON LINE] to clear the data in the receive buffer. 

3. Press ( ON LINE) to re-enter the ON LINE mode. 



Hex Dump 
In this mode, all data received from the computer is printed in hex code instead of the normal ASCII 
characters. Function codes for the printer (CR, LF, HT, etc.) are not executed. This mode is very useful 
to debug programs. 

To enter the Hex Dump mode: 

While pressing ( FONT I ,turn the power on. 

To release the Hex Dump mode: 

Turn the power off, then back on. 
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Character Set Tables 
Epson Italic Character Set (USA) 

Doo. 0 ,. 32 .. 84 ., .. "' 128 " . "" 178 10' ... 224 

.... 0 1 , , • 5 • 7 • • • B C D E 

0 0 NUL 5P 0 0 P , 5P 0 0 p 

1 1 DCl ! 1 A Q • q DCI ! , A 0 • , , DC' 2 B R b , DC> , B R b 

3 3 DC3 • 3 C 5 , , DC3 , J C S , 
• • roo $ • 0 T d I roo $ • 0 T d 

, 5 % 5 E U , 
" % 5 E U • 

• • • 6 F V , • & 6 F V , 
7 7 7 G W 9 w BEL 7 G w 9 

• • BS CAN ( • H X " 
, BS CAN I 8 H X h 

9 , HT EM I 9 I Y ; Y HT EM J 9 , Y i 

10 • LF J Z I • LF J Z i 

11 B VT ESC · K I k ( VT ESC • K { k 

12 C FF < L \ I I FF < L I , 
13 D CR - · M I m I CR - · M J m 

" E so > N " so > N " 
15 F 51 I ? 0 0 DEL 51 I ? 0 - 0 

Epson Character Set 2 (Multilingual) 

"'" 0 1B 32 .. .. ., .. "' 128 ". "" 1 
78192 20B '24 

Hu. 0 1 , , • 5 • 7 • 9 • B C D E 

0 0 NUL 5P 0 • P , C E • :;; L a 6 

1 1 DCl ! 1 A a • q 0 ~ i 1-'- 0 , 
, , DC2 2 B R b , • iE , T E 6 

, 3 DC' • , C 5 , • • b , r • 6 

• • roo $ • 0 T d I • b h - E b 

, , % 5 E U • " • b N A t I 6 

• • • • F V I • • 0 , A • i , 
7 7 7 G w 9 w , , 9 A A J " • • B5 CAN ( • H X " , • y L 0 Il!o i , 
• 9 HT EM I • I Y ; Y ; 6 • I ~111r i J U 

10 • LF J Z i • • u --, 111'''-'' I 0 

11 B VT ESC · K I k ( i 0 t III 11:- • u 
12 C FF < L \ I I i , f I Jj Iii • i 

13 D CR - · M J m I ; 0 ; ¢ - , y , 

" E so > N " A . « · ~~ i 

15 F 51 I ? a 0 DEL A I » Il 0 • 

Note: 

... 
F 

, 
q 

, 
, 
, 
" 
• 
w 

, 
Y 

• 
{ 

I 

J 

NUL 

24" 

F 

-
, 

-
! , 
§ 

• 

, 
, 

• 
SP 

Epson Graphic Character Set 2 (USA) 

"'OI23"'56789ABCDEF 

o o NUL SPOOP , c E •••• LI11 0 

1 DC1 I 1 A a • , 
, 2 OC2 2BA b .iE'ITln r 
, 3 DC3'3CS 'b'rI LL

, 
, 

'" DC4$40T d liOn -I::I r 
5 5 % 5 E U • tJ 0 til F (J J 
• • &6FVtvAOi! , . 
7 7 7Gwgwt;: u on , . 
88BSCAN( 8HXhx"9i.- • 
9 9HTEM) 9 I y , y • or Ir 
10 A LF z i • • o --, I~ r 0 

" B vr ESC t K k ( t lllli'l. ' " 
12 C FF < L I I 

13 0 CR • M m I o 

14 E SO > N • 
15 F 51 I ? 0 o eEL A I 

» l' "" n 5P 

Note: 

• Set 1 is the same one which 80H-9FH is 
switched to OOH-1 FH. 

Epson Character Set 2 (Portugal) 

""- 0 I. 32 .. .. 1M) .. 112 128 ". 160 118 1 92 20B '" 24" 
Ho, . 0 1 2 , , 5 , 7 • • A • C D E F 

0 o NUL sP 0 • P P C E • ;;; L 11 0 · 
1 1 DCII , I A a , Q 0 A ; 1-'- T , , 
, 2 DC2 2 B R b , • E , 'T n r , 
3 , DC3 • , C 5 , • • b , r LL , , 
• , 001 $ • 0 T d I • • h - " , r 
5 5 % 5 E U , 

" • , N F o I J. , , & • F V I , A U • " • 
7 7 7 G W 9 w , , , I Tl , · , , BS CAN ( • H X " , • I 

, 1 " • 
9 9 HT EM I 9 I Y ; Y • 0 0 Irr , · 
10 • LF J Z i • • 0 --, 1"-" r 11 

- -
11 B VT ESC . K { • { I , Hillli' • , " 
12 C FF < L \ I I 0 , f IJj II~ -
13 0 CR - · M I m I I U ; IJJ _ , , 

" E so > N 
, , A ~ «I d~~ , • 

15 F 51 I 7 0 0 A 6 
» l 1 "" n SP 

• Set 1 is the same one which 80H-9FH is switched to OOH-1 FH. 
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o Character Set Tables 

Epson Character Set 2 (Canada-French) Epson Character Set 2 (Norway) 

000. 0 ,10 .. .. .. .. .. "' ... ... HID 178 1 822011224 ... ... 0 10 .. .. .. .. .. 112 .a ... 1eo 171 1 IJ2 201 i:M' ... 
"'" 0 • • 3 • • • 7 • • A • C 0 E F "'" 0 • 2 3 • • • 7. • • • • c' ~. "E' ,f) 

0 o NUL SP 0 • p p C E I .. L III " · 0 0 NUl SP 0 0 P P C E • ... Lll 
" · 

• • DC' I , • a • q 0 E I...LIT , , • • DC' I • A a • q , .. I I...L T P , 
2 2 0C2 2 • R b , • E , ITI11" r 2 • 2 0C2 2 • R b , • If , IT 11" r 2 

3 3 DC3 • 3 C S , • • , 0 riLL , , 3 3 DC> • 3 C S , • • , 0 r LL • , 
• • OC< • 4 0 T d , A E - ~ , r • • OC< • 4 0 T d , • , , - ~ t r 
• • .. 5 E U • " • i F " J • 5 " 5 E U • " • • • F 0 J 
• • • 6 F V I , , 0 3 , • • 8 • 6 F V I , • , • , • 
7 7 7 G W • w , 0 . - 111 , · 7 7 7 G w • w , 0 • 111 

, · 
• • as CAN ( 8 H X h • • 0 I $ • • as CAN ( 8 H X h • • ; , $ 

• • HT EM I 9 I Y i Y • 0 r If • • • HT EM I 9 I Y I Y • 0 r If • · 
'0 A LF J Z i , • 0 --, 1"-" r n •• A LF . J Z i , • 0 --, "-" r n 

11 • VT ESC · K i k I ; ~ till 117. , , 11 • VT ESC · K I k ( ; • till 17 • , , t2 C FF < l \ I I I , tie! Ilr - " C FF < l \ I I I , t Ie! Ir -
t3 0 CR - 0 M I m I · 0 t IJJ - • , .. 0 CR - 0 M I m I I • I 

JJ _ • , 

" E so > N 
. , • 0 «1~I~r , • " E so > N . , A ~ « ~ , • 

" F SI I ? 0 " § f » ll~ " SP t5 F SI I ? 0 • A f o l ~ " SP 

Note: 

.• Set 1 is the same one which 8OH-9FH Is swRched to OOH-l FH, 

Epson Character Set 2 (Turkey) 

.... " ........... t2~~~m~~~ ... 

Hu..O 1 2 3" 15 II 7 II II ABC D E F 

o o NUL SPOOP PCE8 ••• Lll a. 

1 1 DCI! 1 A Q a q Ii IB r 1...1.. T ~ ± 

-2 2 DC2 2 B A b r • )£ 6 . T -"If r ~ 

33 0Cl*3C$csAOu f_LLII:S 

.... 0C4 $ 4 0 T d I a 0 n I:: 1: .r 
55 %5EUeuaoN .F(lIJ 
• • &6FVtvAOO , . 
7 7 7Gwgw~iJOll , . 
88BSCAN(SHXhx61, $ 

IIIIHTEMj91Yly60r rr e_ 

10ALf JZizeO-, -_t_O 

11 B VT ESC + K [ k I i 4 t 11 :;-rll II ..r 
12 C FF <: L \ I I £ 1- :!..I 

13 0 CR " M J m I . , 
14 E so > N n A$«~ , . 
15 F 51 I ? 0 o DEL A ~ » 11== " SP 

l:~~: 1 Is the same one wtlich 80H-9f'H is 
switched to OOH-l FH. " 

----- ~---~-- - -- _ ••• - --,- - +. -. 
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Character Set Tables 

IBM Character Set 2 (USA) 

.... 0 ,. 32 .. 54 '" .. 112 '26 ". 160 176 1 92 208 224 .40 

"'" 0 , • , • 5 • 7 • • • B C 0 E F 

0 o NUL SP 0 0 P P C E • .. L III " · , , DC' I , A a , q , m ; 1-'-11' , , 
• • DC' • 6 R b , • " 0 ITI1T r , 
, , • • , C 5 , • • • , riLL • , 
• • • 0C4 $ , D T d , • • , - ~ , r 
5 5 • , 

" 5 E U • " • • " F- a J 
•• • • & 6 F V I , • , • , • 

7 7 T G W 9 w , , 
• I Tl 

, · 
• • 65 ( , H X h • • y , • 
• • HT I 9 I V ; Y • 0 , Ir , · 
10 • LF J Z i , • 0 --, 10' r 0 

11 B VT ESC · K I k ( i 4 t 11 1li'11 , ..-
12 C FF < L \ I I i , tiel -
13 0 CR - · " I m I i , ; IJJ _ • , 

" E sa , N " A '" « oJ I~: • • 
" F 51 I ? a • A I " ll'" c SP 

Note: 

• Set 1 is the same one which 03H-06H and 15H 
are switched to NUL, and 80H-9FH is switched 
to OOH-1FH. 

IBM Character Set 2 (Multilingual) 

000. 0 ,. 
32 .. .. '" .. 112 '28 '04 '60' ""112 208 .2< '" 

"'" 0 , • , • • • 7 , • • B C 0 E F 

0 0 NUL SP 0 • P • C E , ::: L a 6 -
, , DC, I , A a , q , m ; 1-'- a , , 
• • DC2 2 6 R b , • " 0 IT E 6 -
3 3 • • 3 C 5 , • • 0 , r ~ 6 1 

• • • "'" $ , D T d , • 0 , - E , , 
• • • , % 5 E U • " • 0 " A It , 0 , 
• • • • 6 F V I , • , • A • I , • 
7 7 7 G W 9 w , , , A A I ~ 

• • BS CAN ( • H X h • • , , • l!o I , 
• • HT I 9 I V Y • 0 ·I~I Ir IJ 0 

10 • LF J Z I , • 0 -, 10' r 0 · 
11 B VT ESC , K I k ( ; • , 

B-m I 
0 , , 

'2 C FF < L \ I I I , , 
I- , , • 

" 0 CR - · " I m I , 0 ; ¢ -
, y , , 

" E sa , N " A · .. , I~~ I • 
" F 51 I ? 0 • A I " l D I_ 5P 

Note: 

• Set 1 is the same one which 03H-06H and 15H 
are switched to NUL, and 80H-9FH is switched 
to OOH-1FH. 
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IBM All Character Chart (USA) 

000 0 16 32 .. .. '" .. 11. '28 , .. HID 176 1 92 208 224 '" ..... 0 , • , • • • 7 • 9 • B C 0 E F 

0 0 • • 5P 0 • P • C E • ::: L 11 a · , , 0 • I , A a , q , • ; -'-T , , 

• • • ! • B R b , • " 0 T1T r , 
, , • !! • , C 5 , • • • , r LL • , 
• 4 , , $ , D T d , • • , - ~ , r 
5 5 • , % 5 E U • " • • " F • IJ 
• 6 • • 6 F V I , • , • , • 
7 7 · 1 7 G W 9 w , , 

• I Tl 
, · 

• • C T ( 6 H X h • • , , • 
• • 0 j I 9 I Y ; Y • 0 , 'Ir • · ,. A I ~ J Z I , • 0 --, 

"" I 0 

11 B cf ~ · K ( , ( i 4 t 1l]1lr' • , ..-" c 9 L < L \ I I ; , t dJ If -
" 0 , 

H - · " I m I , , ; I JJ _ 0 
, 

" E ~ • , N 0 A " .. I oJ i~ , • 
15 F , • I ? 0 • , A I "Il'" c 5P 

IBM All Character (Multilingual) 

000 0 16 32 .. .. '" .. 11. '28 ... '60' 7811!2 208 , .. '" .... , 0 , • , • 5 6 7 • 9 A B C 0 E F 

0 0 • • SP 0 • P P C E • ::: L a 0 -, , 0 • I , A 0 , q , • ; 1-'- a , , 
• • • ! 2 6 R b , • '" • T ~ 0 -, , • 

" 
• , C 5 , • • • , r E 6 1 

• • · , $ , D T d , • • , - ~ • , 
5 5 • , % 5 E U • " • • Ii A t I 0 , 
• • • & 6 F V , , • , • A • I , • 
7 7 · 1 7 G w 9 w , , , A A ( ~ 

• 6 C T ( , H X h • • , , • l!o ( , 
• 9 • j I 9 I V , Y • 0 ·~I Ir IJ 0 

10 A I ~ J Z i , • 0 -, II - r 0 

11 6 cf ~ • K ( , ( ; , t l] lr' I 0 , 

12 C 9 L < L \ I I ; , t IdJ Ii • ; , 

" 0 , 
H - · M I m I ; 0 ; ¢ -

, y , , 

" E ~ • , N " A · .. , "" I • 
15 F • • I , 0 • • A f ,. 1 a I_ SP 



IBM Character Set 2 (Portugal) 

o 0 NUL SP 0 o p peE • ••• L III 0 

DC' I A a 
• q 

, A 

, 2 2 B R b • E , T TT r 
3 3 • 3 esc , , r ll. , 

• • • DC< • .. 0 T d , , , r 
, . . § " , E U • a 0 til F 0 IJ 
• • • &6FV'vAua 

7 7 7GWgwo;:ilQTl , -
• • BS 

(8Hxn~~11. • 
II II 1fT ) 9 t Y , Y E 0 0 • 
10 A LF J Z j l • 0"'" I'" r n 
11 B VT ESC + K I k I i ¢ t llllFll ' .["" 
12 C FF < L \ I I 

13DCR - • M J m } i U ! JJ _ · ' 
14 E so > N " n , . 
15 F 51 I ? 0 0 o SP 

Note: 

• Set 1 is the same one which 03H-06H and 15H 
are switched to NUL, and SOH-9FH is switched 
toOOH-1FH. 

IBM Character Set 2 (Canada-French) 

o 16 32 048 64 80 96 112 128· 160 176 192 208 224 240 

Ha.Q 1 2 3 04 5 e 7 8 'J ABC 0 E F 

o 0 NUL SP 0 o p peE : ... Llli a • 

DC' I A a 
• q 

, E 

2 2 DC2 2 B A b • E , ITITT r , 

3 3 • 3 C 5 c , , 
• • DC< • 4 0 T d A E 

, , . § % , E U · " • F 0 J 
• • • &6FVfv'llil3 

-
7 7 7 G W II . , III 
• • BS 

(8HXhx~cl • 
II II 1fT ) 9 I Y , y .0, 
10 A Lf J Z i , • 0"'" 10"0 r n 

11 B VT ESC + : K [ k { i ¢ tlllllFll'.["" 
12 C FF < L \ I I i £ 1- I::!J 
13 DCA -

_ M ( 
m I • 

14 E so , N ' " , . 
15 F 51 I 7 0 o o SP 

Note: 

• Set 1 is the same one which .03H-06H and 15H 
are switched to NUL, and 80H-9FH is switched 
tOOOH-1FH. 

Character Set Tables 

IBM All Character (Portugal) 

~ O~~~M~~'.~~~m~~m~ 

r+~~~~~-r~~~~~~ 
Hlx.O 1 2 3" 5 e 7., 9 ABC 0 E F 

OOfl .. SPOOP PCEill Lll a • 

110,..11AQaquAi ...L TP ± 

22e! 2BAbr6E6 TlTr2: 
33 .. 11~3CScI46u ~LLIt" 

"4.'II$4DTdtIOI'i -~l:r 

55 .. §%5EUeullbN FolJ 
.8 8 .. &6FVfvAul 

7 7 .. 1 

9 9 0 ! ) 

10AI--

llBcfo-+ 

12 C 9 L 

, I 

K 

< L 

• M 

Y y £ 0 6 

z it 0 --, 

o £ t eJ Ii 
m I 

, . 
, -

• 
,.["" 

o 

,. E f'l ... , N n APt«::l t. 
15FO~1 7 0 oQA!6»1:::!:: nSP 

IBM All Character (Canada-French) 

o 18 32 048 &4 eo ge 112 128 144 160 178 192 208 224 2.0 

Hex. 0 1 2 3.58789 ABC 0 E F 

••• llS.0Td 

55 .. §%5El1 e " • i F olJ 
, . 

Tl 
8SCi(6HXhK6C! • 
9 9 0 ,j. ) 9 I Y I Y 6 0 --, .rr e. 

10AI----> JZjzeOL -ie 

r'_'+-8+r:r::-t_~+_'++_K+[+_k+{+-;-t (' t 11 .lr. 6 v 
12C9L <L\II! +::!J' .. 
~-+-+~~+-+-~~f-
13DJI .... -.M1ml.,uf..lJ_ 1/1' 

r+~~-+~~-+~ ,.Ef'l'" >N"n ;"O«:::J t. 
15 F 0 ... I 7 0 o 0 §f»l~ nSP 
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Character Set Tables 

IBM Character Set 2 (Norway) 

Doo. • " so .. .. eo .. 112 ,29 , .. 180 178 1 82 20B 22" 2<0 -• , 2 , • ! • 7 • • • • C 0 E F 

• o NUL SP 0 0 p p C ; • Lll 
" · .. , , DC' , , • a • q 0 m , I...L.T , i 

2 2 DC2 2 • R b , • If'. , !T 1T r , 
3 3 • • 3 C 5 , • • , 0 ~LL , , 
• • · DC< • • 0 T , , • • , I, , r 
• • • § " 5 E u • " • , • F • I J 
• • • • 6 F V , • • 0 • p 

7 7 7 G W g w , 0 • III , 

• • BS ( 6 H X h • • ; , • 
• • HT ) , , y ; y • 0 , Irr , 
,. • LF J Z , , • 0 -, 1 "" I n 

11 • vr ESC · K ( k ( I • tlllilf • , " C FF < L \ , , , , t I!.J Ii' -
13 0 CR - . M I m ) , 0 I 1.lJ _ , 

" E so > N 
, 

" A PI « I oJ , 
15 F 51 f ? 0 • A I ell'" ~ 

Note: 

• Set 1 is the same one which 03H-06H and 15H 
are switched to NUL, and 8OH-SFH is switched 
to OOH-1FH. 

IBM Character Set 2 (Turkey) 

• 
-

· 
" 
, 

• 
5P 

Doo. o" ........ ~'''m~~'~m~~2<O 
..... 0 1 2 3 .. !5 e 7 "8 e ABC 0 E F 

o 0 NUL SP 0 0 P P c;: t: a::: L 11 Q • 

11 DCl11AQaqumi ...L TP ± 

22 De2 2BAbre.IEo TTTr;: 

339 #3CScsAOu r-l..Lft~ 

..... 0C4$4DTdttOil 1::1:1" 

!55.§%5EUeUloN -FoIJ 
• • • &6FV!vt\OC; 

7 7 7GWgw,OOll , -
• • BS 

(8HXh~ltli. • 
• g HT ) 9 I Y i Y • 0 , rr 
10 A LF J Z t z 

1tBVTESC+ K [ k { 

12 C FF < L \ I I , t!.J If 
13 DCA - ,. M 1m} • 
" E so > N , . 
16 F 51 f ? 0 • ~ 5P 

Note: 
• Set 1 is the same one which 03H-06H and 15H 

[
' are switched to NUL, and 80H-SFH is switched 

to OOH-1FH. 
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IBM All Character (Norway) 

Doo. o" .......... '''m~~rn~~~~ 
Hlx.0 1 2 3" 5 e 1 8' ABC 0 E F 

o 0 8 .. SP 0 0 P P c;: E a Lill Q II 

1 1 0 .... 1 1 It a a Q 0 m i ...LI T IJ .t 

2' 2 • t 2 B R b r e JE 0 TIlT r ~ 

33.!1.3CScsA6u riLLIt'S 
..... 1!S .. OTd16611 l::1:r 

556§%5EUeuIilON FaJ 
• • • &6FVfv6~1I 

7 7 • 1 , -
88CT(8HXhxAYi. 

g g 0 J. ) 9 I Y i Y • 0 , 
, 

10 A I ..... J Z j l eo U --, - r n 

11 B rf .... + K [ k I • t 11 li'11 ' " 
12 C 9 L < L \ I I £ + :!J 
13 0 JI .... - = M 1m} I 0 i ..lJ _ · , 
,. E fl .. > NOn 0 , . 
15 F 0 ... I ? 0 0 0 n eEL 

IBM All Character (Turkey) 

"'" 0 ,. 32 .. .. 1M) .. 112 ,,. ". UIO 1711 1 82 '" ... 2<0 

""- 0 , 2 3 • • • 7 • , • • C 0 E F 

0 0 • • SP 0 0 P P C , • Lll a · ... , , 0 • I I A a • q , • , I..L T • i 

2 2 • ! 2 B R b , • IE , 'T 1T r , 
3 3 • I! • 3 C 5 , • • , 0 r LL • < 

• • • , • • 0 T d , • , , - I, t r 
• • • § " 5 E U • " • , • F a I J 
• • • & • F V , , • • Ii , • 
7 7 • 1 7 G W , w , • o III , -
• • C 1 ( • H X h • • I , • 
• • a j ) 9 1 Y ; Y • 0 , Irr , · 
10 • I ~ J Z , , • 0 -, 1=-= r n 

n • cf - • K I k ( j 4 tl11!li' 1 , " 12 C 9 L < L \ I I 1 , t I!.J Iii -
" 0 , 

H - 0 M I m I , • I 1.lJ _ • , .. E ~ • > N " A ~ «I d ~i , • 
15 F • • f ? 0 • 0 A • "!l'" ~ SP 



Character Set Tables 

International Character Set 

n 3& ... ... 91. 92D 93D 940 ... 1230 , ... 1250 1200 1550 157. 

"'" 2 ... .... .... 5CH "'" "'" .... 7BH 7CH 7DH 7EH .... """ 
USA 0 • $ 0 I \ I I 

, , - ¢ , , 

FRANCE 1 • $ • " , § • , • ¢ , 
GEllMANY 2 • $ § A 0 0 • • 0 p ¢ , 
U.K, , £ $ 0 [ \ , I 

, , - ¢ , , 
DENMARK. 4 • $ 0 " 0 A m • • - • 0 

SWEDEN 5 • c E A 0 A 0 • • • • 0 ¢ , 
ITALY 6 • S 0 \ • , • • • ; ¢ , 
SPAIN I 7 PI $ 0 ; N , , , - ¢ , 
JAPAJoI 8 • $ 0 [ , , I 

, , - ¢ , , 

NORWAY 9 • c E IE 0 A 0 • m • • 0 • 0 

OENMARKD 10 • $ E IE 0 A 0 • m • • 0 • 0 

$PAlND 11 • $ • ; N , • i , 6 , ¢ , 
LAnN AMERICA 12 • $ • i N , • 0 i , 6 , ¢ , 
KOREA 13 • $ 0 [ 'If' , I 

, , - ¢ , , 

LEGAL 64 • $ § . I c .. t ,. ¢ , 
v 

"' "2 

Note: . 
·1 These characters can be changed only in the Epson LQ-850 mode. In 

the IBM Proprinter X24E mode, International Character Set is set to 
USA and it can not be changed. 

·2 These characters are effective in both Graphic Character Set 2 of the 
Epson LQ-850 and IBM Proprinter X24E modes. 
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Proportional Spacing Tables 
ASCII Character 

Epson Mode Characters 

ASCII WkIIII .- CIIar. 
Nonnal ScrIp! 

ASCII WkIIII .- CIIar. 
Nonnal ScrIp! 

ASCII -.- CIIar. 
N ..... ScrIp! 

32 SPACE 30 20 65 A 36 " .. b 36 " 33 I " 12 66 B 36 " .. , 30 20 ,.. 30 20 .7 C 36 " '''' d 36 " 35 • 30 20 50 0 36 " ,., • 30 20 
36 $ 30 20 .9 E 36 " '02 I " ,. 
37 " 36 " 7. F 36 2. '03 , 36 " 36 & 36 " 71 G 36 " '04 h 36 " 39 " 12 72 H 36 " 105 i " 12 

•• ( " " 73 I " " '06 i " 
,. 

" ) " " " J 30 20 107 k 36 " " 30 2. 75 K 36 " 10. I ,. 12 

" · 30 20 76 L 36 " ,og m " 2. 
« " 12 n M " 28 110 " 36 " 
" - 30 2. 76 N 36 " '" 0 30 20 

" " 12 79 0 36 " 112 P 36 " 
" I 30 20 80 P 36 " 113 q 36 " 
" • 30 20 " Q 36 " II. I 30 20 
'9 , 30 20 82 A 36 " liS • 30 20 
50 2 30 20 83 5 36 " II. I " 

,. 
51 3 30 20 " T 36 " m " 36 " 52 • 30 20 85 U <2 28 II. , 3. " 53 5 30 20 .. V 36 " "' w " 26 
sa , 30 20 " W '2 26 120 • 30 20 
55 7 30 20 sa X 36 " 12' Y 36 " .. , 30 20 89 V 36 " 122 , 30 20 
57 • 30 20 go Z 30 20 123 ( " ,. 
58 " 12 " I " " '" " 12 
59 " 12 92 \ 3. 20 12' ) " ,. 
eo < 30 2. 93 ) " " 12. - 30 20 . , · 30 20 .. 30 20 127 • 30 20 
.2 > 30 20 95 - 30 " .3 ? 30 2. 9. " 12 .. 0 36 " 97 a 30 20 

Compressed PS width is 1f2 of Normal PS. Unit: l!.l6o inch (0.07 mm) 

IBM Mode Characters 

ASCI) -.- CIIar. 
NonnaJ I Scrip! 

ASCII -.- Char. 
Normal I Scrip! 

ASCII -.- Char. 
Nonnall Scrip! 

ASCII -.- CIIar . 
Normall Scrip! 

32 SPACE 30 58 30 " T " 110 " 36 
33 I 30 .. 30 85 U " "' 0 30 ,.. 30 60 < 30 " v " 112 P 36 
35 • 30 " . 30 " W <2 113 q 36 
36 S 30 62 > 30 sa X " II. I 30 
37 " 30 63 ? 30 89 V " 115 • 30 
36 & 36 64 • 30 90 Z 36 "' , " 39 " 65 A <2 " I 30 m " 36 

•• I 30 66 B " 92 \ 30 "' , 36 

" ) 30 67 C " 93 ) 30 "' w " " 30 " 0 " 94 30 120 • 36 

" · 30 " E 36 95 - 30 '" Y 36 
« 30 70 F 36 .. 30 122 , 30 

" - 30 71 G " 97 • 30 123 I 30 

" 30 72 H " .. b 36 '" : 30 

" I 30 73 I " 99 , 30 12' I 30 .. • 30 " J 30 '''' d 36 12' - 30 .. , 30 75 K " 10' • 30 
50 2 30 7. L 36 102 I " 51 3 30 77 M " '03 , 36 
52 • 30 " N " '04 h 36 
53 , 30 79 0 <2 10' I " sa , 30 80 P 36 '06 i " 55 7 30 " 0 <2 '07 k 36 .. , 30 82 A " 10. , 

" 57 • 30 83 5 36 '09 m " 
Compressed PS width is 1;2 of Normal PS. Unit: l!.l6o inch (0.07 mm) 
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Proportional Spacing Tables 

Special Characters 

Epson Mode Characters 

ASCII W1d!h 
code Char. 

Normal Scrlpt 
ASCII W1d!h 
code Char. 

Normal ScrIpt 
A8C8 

Char. 
W1d!h 

code Normal ScrIpt 
A8C8 

Char. 
W1d!h 

code _I 
Scr\pI 

38 , 30 20 139 I 16 12 165 • 36 24 239 n 30 20 
48 , 30 20 140 1 16 12 168 • 30 20 240 · 30 20 
64 § 30 20 1<1 I 16 12 167 , 30 20 241 • 30 20 
91 24 16 142 A 38 2' 168 , 30 20 242 2 30 20 
92 0 38 24 
92 16 " 92 W 42 " 

143 A 38 2. 
144 E 38 24 
1<5 .. 42 2' 

169 · 30 20 
170 , 30 20 
171 L 30 20 , 

243 S 30 20 
248 · 30 20 
247 · 30 20 

93 · 30 20 
94 ~ 30 20 

148 ,. .2 28 
147 , 30 20 

172 · 30 20 • 173 i 30 20 
248 30 20 
249 · 30 20 

123 C 38 24 148 , 30 20 '" · 30 20 250 30 20 
124 '" 38 24 149 , 30 20 175 · 30 20 251 , 

30 20 
12. , 30 20 150 , 38 2' 224 a 30 20 252 30 20 
125 t 30 20 151 , 38 2. 225 ~ 30 20 253 · 30 20 
126 30 20 152 Y 38 2' 226 r 30 20 25' · 30 20 
126 .. 38 2. 153 0 38 2. 227 , 30 20 255 SP 30 20 
12' C 38 2. 154 0 42 28 228 • 30 20 
129 , 38 24 155 , 30 20 229 , 30 20 
130 • 30 20 158 , 30 20 230 , 30 20 
131 • 30 20 157 • 38 24 231 • 30 20 
132 • 30 20 158 P1 42 18 232 .. 30 20 
133 • 30 20 159 I 30 20 233 8 30 20 
134 • 30 20 180 • 30 20 234 n 30 20 
135 , 30 20 181 , 18 12 235 • 38 20 
138 • 30 20 182 • 30 20 238 - 30 24 
137 • 30 20 163 , 38 24 237 • 30 20 
138 • 30 20 164 , 38 2' 238 , 30 20 

Compressed PS width is 1,-2 of Normal PS. Unit: 11.J60 inch (0.07 mm) 

Epson Mode Characters (Multilingual) 

ASCII W1d!h 
code Char. 

Nonnal ScrIpt 
ASCII W1d!h 
code Char. 

Normal ScrIpt 
ASCII W1d!h 
code Char. 

Normal ScrIpI 

A8C8 
Char. 

W1d!h 
code Normal ScrIpI 

35 P1 42 28 152 ; 38 24 198 , 30 20 240 30 20 
48 , 30 20 153 0 36 24 199 " 36 24 241 • 30 20 
92 .. 42 " 154 0 42 28 207 , 30 20 242 30 20 
93 · 30 20 155 , 30 20 208 6 36 24 243 

, 
• 30 20 

125 t 30 20 158 , 30 20 209 0 36 24 244 , 30 20 
126 .. 38 24 157 0 36 24 210 E 36 24 245 § 30 20 
128 C 36 24 158 · 30 20 211 E 36 24 248 · 30 20 
129 , 38 24 159 I 30 20 212 E 38 2' 247 30 20 
130 • 30 20 180 • 30 20 213 • 18 12 248 30 20 
131 , 30 20 161 I 18 12 21. I 24 16 249 30 20 
132 • 30 20 162 • 30 20 215 I 24 10 250 30 20 
133 • 30 20 183 , 36 24 216 I 24 16 251 • 24 18 
134 • 30 20 164 , 38 24 221 : 18 12 252 , 24 18 
135 , 30 20 165 • 36 24 222 I 24 18 253 , 30 20 
136 • 30 20 166 • 30 20 22' " 36 24 254 • 30 20 
137 • 30 20 187 , 30 20 225 B 30 20 255 SP 30 20 
138 • 30 20 168 , 30 20 226 0 36 24 
139 I 18 " 169 '" 38 24 227 0 38 24 
140 I 18 " 1<1 i 18 " 

170 , 30 20 
171 

L 
30 20 , 228 0 30 20 

229 0 36 24 
142 " 36 24 172 i 30 20 · 230 , 30 20 
143 A 36 24 173 i 30 20 231 P 36 24 
144 E 36 24 '" · 30 20 232 P 36 24 
145 .. 42 28 175 · 30 20 233 U 42 28 
146 ,. 42 28 181 A 36 24 234 0 42 28 
147 0 30 20 162 A 38 24 235 0 42 28 
148 0 30 20 163 A 38 24 238 Y 38 24 
149 , 30 20 164 C 38 24 237 Y 38 24 
150 , 36 24 189 , 30 20 238 30 20 
151 , 36 24 190 • 36 24 239 18 12 

Compressed PS width is 1,-2 of Normal PS. Unit: 11.J60 inch (0.07 mm) 
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Proportional Spacing Tables 

Epson Mode Characters (Portugal) 

ASCII WldIII ..... CIIar. 
Normal Script 

ASCII -..... Char. 
Normal ScrIpt 

ASCII 
CIIar. -..... Normal ScrIpt 

ASCII -..... Char. 
Normal ScrIpt 

36 , 30 ,. '" • 30 20 '66 • 30 20 '" · 30 20 

" 
, 30 ,. 

'" ~ 36 " '" • 30 20 '" · 30 20 .. § 30 " '38 • 30 " , .. , 30 " '" 30 20 
91 '" " 28 
91 A ,. " '" i " " '" 0 36 " 

". 0 " " ". , 30 20 
". · 30 20 
,SO 30 20 

92 , 36 " 92 0 36 " '" i " " '" A 38 " 
'" 

, 
30 20 

H2 1 30 20 '" r 30 20 
252 30 20 

92 0 ,. 
" '" A 36 " '" i 30 20 253 , 30 20 

92 " " '" E 36 " '" · 30 20 25' • 30 20 
92 .. " 28 
93 A 36 " '" A 36 " 

'" 
, 36 " 

us · 30 20 

'" , 30 20 
255 SP 30 20 

93 ,. 2' '" , 30 20 225 B 30 20 

" , 30 " '" , 30 20 22' r 30 20 
123 C 36 " '" 

, 30 20 227 , 30 20 

'" • ,. 2. ,so U " 28 228 , 30 20 

'" m " 28 ,so 0 36 " 22. , 30 20 

'" 
, 30 " '" i " " 230 , 30 20 

'" • 30 20 '" 0 " " '" , 30 20 

'" " " " '" u " 28 "2 • 30 20 
'25 • 30 20 '55 • 30 " 233 , 30 20 

'" t 30 20 '56 £ 30 20 234 Q 30 " '26 .. " " '" U " 28 '35 
, 30 20 

'28 C " " ,,. p, " 28 '36 - 30 20 ,,. 0 36 " ". 0 36 " '" • 30 " '30 • 30 20 ,GO • 30 20 '38 , 30 20 

'" • 30 20 '" i " " 2" ~ 30 20 

'" • 30 20 ,., , 30 20 ". · 30 " '" • 30 20 '" 0 36 " '" • 30 " '34 A 36 " , .. , 36 " '" , 30 20 
'35 , 30 20 ,., N " " '" $ 30 20 

Compressed PS width is 1/2 of Normal PS. Unit: 11.l60 inch (0.07 mm) 

Epson Mode Characters (Canada-French) 

ASCII Wlelth ..... Char. 
Normal ScrIpt 

ASCII Width ..... Char. 
Normal ScrIpt 

ASCII Width ..... Char. 
Normal ScrIpt 

ASCII Width ..... Char. 
Normal ScrIpt 

35 PO " 28 

" , 30 20 '" • 30 20 

'" A ,. " '" ,. 
" '" 6 30 20 '" ~ 30 20 

'" · 30 20 .. • 30 20 '33 • 30 20 ,., 0 36 " '" • 30 20 

" " " '34 • 30 20 , .. 30 20 "2 , 30 20 

" A " " '" , 30 20 ,., 30 20 '" , 30 20 
91 IE " 28 ., I " " 

'" • 30 20 

'" • 30 20 

, .. , 
" 

,. 
'" 

-
30 20 '" · 30 20 

'" · 30 20 
92 0 36 " '38 • 30 20 , .. i " 

,. 
'45 30 20 

92 " " " '" , ,. 
" , .. 0 30 20 '" · 30 20 

92 0 36 " '" i " " '" 
, 30 " 

,,, 30 " 92 , 36 " '" - 30 20 '" , 30 " '51 r 30 20 
92 " " '" A 36 " H2 , 30 20 252 , 30 20 
92 .. " 28 
93 A 36 " 

'" § 30 20 

'" E 38 " '" 1 30 20 

'" · 30 " 
25' , 30 20 
25' • 30 " 93 , 30 20 '" 

, 
36 " us · 30 20 255 SP 30 20 

93 · 30 20 '" ~ " " '" u 30 20 

'" C " " '" 
, 30 20 '25 P 30 20 

'" • 30 " '" 
, 38 " '26 r 30 " '" m " 2B '" i " 

,. 
227 , 30 20 

'" I " " '" , 30 I " '" 
, 30 20 

'50 0 " " 'so 0 38 " '" , 30 20 

'28 , 30 20 
'29 , 30 " '30 , 30 20 

'" 
, 

" " '53 , 
" " '" , 30 20 

'" 
, 30 

I 
20 

'" " 36 " '25 t 30 20 

'''' u " 28 
'55 , 30 " '56 £ 30 20 

232 • 30 20 
'33 • 30 20 
234 Q 30 20 ". '" ,. 

I 
" ". C 38 " '29 0 36 " '" • 30 20 

'" U " 28 ,,. U " 2B 

". J 30 20 
,GO ,. " 

235 , 30 20 
'38 - 30 " 2" • 30 20 
238 , 30 20 

Compressed PS width is 1;2 of Normal PS. Unit: 1I.J60 inch (0.07 mm) 
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Proportional Spacing Tables 

Epson Mode Characters (Norway) 

ASCU Width .- Char. 
Normal Scrtpt 

Ascn Width .- Char. 
NomJaI Scrtpt 

ASCII WIdIII .- Char. 
Normal Scrtpt .. 0 30 20 , .. '" 42 28 225 ~ 30 20 

64 § 30 20 ,,, • 30 20 226 r 30 20 
91 24 16 "B • 30 20 227 , 30 20 
92 , 36 24 '49 • 30 20 228 , 30 20 
92 36 24 ,SO 0 36 24 229 • 30 20 
92 W 42 28 IS' 0 36 24 230 " 30 20 
93 · 36 24 1S2 9 36 24 2" , 30 20 
94 , 30 20 1S3 0 36 24 232 ~ 30 20 

123 0 36 24 '54 0 42 28 233 B 30 20 

'24 .- 36 24 1S5 0 30 20 234 0 30 20 

'" 1 30 20 '56 , 30 20 235 • 30 20 
126 30 20 1S7 0 36 24 236 - 30 20 
126 .. 36 24 '56 PI 42 28 237 • 30 20 

'28 C 36 24 '59 f 30 20 236 , 30 20 

'29 , 36 24 '60 • 30 20 239 n 30 20 

'30 • 30 20 16' I " 12 240 · 30 20 ,,, • 30 20 '62 • 30 20 2" · 30 20 

'32 • 30 20 '63 0 36 24 242 2 30 20 

"3 • 30 20 '64 , 36 24 243 , 30 20 
'34 • 30 20 165 N 36 24 246 · 30 20 

'35 , 30 20 '66 • 30 20 247 - 30 20 

'36 • 30 20 '67 • 30 20 2" 30 20 

'" • 30 20 '66 , 30 20 24' · 30 20 

'36 • 30 20 16' · 30 20 250 30 20 

'" ; " 12 170 - 30 20 251 r 30 20 

"0 I " 12 J7J • , 30 20 252 , 30 20 ,,, I " 12 172 j 30 20 253 2 30 20 

'42 A 36 24 173 • 30 20 254 • 30 20 

"3 A 36 24 '" · 30 20 255 SP 30 20 

'44 E 36 24 175 • 30 20 ,,, m 42 " 224 0 30 20 

Compressed PS width is 1;2 of Normal PS .. Unit: 11.J60 inch (0.07 mm) 

Epson Mode Characters (Turkey) 

ASCII WIdIII 

code Char. 
NomJaI Scrtpt 

ASCII Width .... Char. 
Normal Scrlpt 

ASCII Width .- Char. 
Normal Scrtpt 

ASCII WIdth .- Char . 
Normal Scrlpt 

36 0 30 20 "0 I " 12 lB7 • 36 24 242 , 30 20 .. 0 30 20 ,,, , " 12 '68 , 30 20 2" , 30 20 
64 § 30 20 "2 A 36 24 ,,, · 30 20 24B · 30 20 

" 24 " 92 0 36 24 
"3 A 36 24 

'44 E 36 24 
170 - 30 20 

17' 
! 30 20 , 247 - 30 20 

24B 30 20 
92 " 12 "5 m 42 28 172 · 30 20 , 249 · 30 20 
92 W 42 28 , .. '" 42 28 173 

• 
30 20 250 30 20 

93 · 30 20 "7 • 30 20 17. 30 20 251 , 
30 20 

94 , 30 20 , .. • 30 20 175 · 30 20 252 30 20 
123 0 36 24 '49 • 30 20 22. 0 30 20 253 30 20 
12. 0 30 20 ,so 0 36 24 225 P 30 20 254 · 30 20 
'24 <TO 36 24 IS' 0 36 24 228 r 30 20 255 SP 30 20 
125 1 30 20 1S2 I 24 16 227 , 30 20 

'26 30 20 1S3 0 36 24 228 , 30 20 

12. .. 36 24 '54 0 42 28 229 • 30 20 

12B C 36 24 1S5 , 30 20 230 " 30 20 

'29 0 36 24 ,,, , 30 20 2" , 30 20 

'30 • 30 20 1S7 , 36 24 232 ~ 30 20 

", • 30 20 '58 ~ 36 24 233 B 30 20 ,,, • 30 20 '59 • 30 20 234 '" 30 20 

'33 • 30 20 '60 • 30 20 235 • 36 20 

'34 • 30 20 'ST I " 12 236 - 30 24 

"5 , 30 20 '62 • 30 20 237 , 30 20 

'36 • 30 20 163 0 36 24 238 , 30 20 

'" • 30 20 '64 , 36 " 239 n 30 20 

'36 • 30 20 '65 N 36 24 240 · 30 20 

'39 i " 12 '66 G 36 24 24' , 30 20 

Compressed PS width is 1;2 of Normal PS. Unit: 1I.J60 inch (0.07 mm) 
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Proportional Spacing Tables 

IBM Mode Characters 

ASCII WIdIh 
code Char. _I Sc~pI 

ASCII WIdIh 
code Char. 

-I~ 
ASCII WIdIh 
code Char. _I Sc~pI 

ASCU WIdth 
code Char. _ ~ 

0 • 30 128 c 42 161 i " 242 , 30 

1 .. 30 129 , 36 162 6 30 243 5 30 

2 • 30 130 • 30 163 , 36 246 · 30 

3 • 30 131 • 30 164 , 36 ,<7 · 30 

4 • 30 132 • 30 165 N 42 248 30 

5 • 30 133 • 30 166 0 30 24' · 30 

6 • 30 134 • 30 167 , 30 250 30 

7 30 135 , 30 168 , 30 251 r 30 , C 30 136 • 30 16' 0 30 252 , 30 

9 0 30 
10 B 30 

137 • 30 
136 • 30 

170 , 30 
171 t 30 

253 2 30 
254 • 30 

11 cf 30 139 i " 172 
, 

30 , 255 SP 30 
12 9 30 140 i " 173 i 30 
13 , 30 141 I " 174 " 42 
14 n 30 142 A 42 175 " 42 

15 • 30 143 A 42 224 " 30 
16 • 30 '" E 36 225 ~ 36 
17 • 30 145 ~ 42 228 r 36 

" 30 146 ft 42 227 , 36 

19 , 30 147 6 30 228 , 42 

20 
, 

30 148 • 30 229 • 36 

21 § 30 149 6 30 230 , 36 
22 30 150 , 36 231 1 30 

23 , 30 
24 30 

151 , 36 
152 Y 36 

232 ~ 42 
233 8 42 

25 30 153 0 42 234 <l 42 

26 30 154 Q 42 235 6 30 

27 30 155 , 
30 236 - 30 

28 , 30 156 £ 30 237 • 42 

29 .. 30 157 , 30 236 , 30 

30 • 30 158 Pto 42 23, ~ 30 

31 ~ 30 159 I 30 240 · 30 

127 0 30 '60 • 30 241 • 30 

Compressed PS width is 112 of Normal PS. Unit: 11.360 inch (0.07 mm) 

IBM Mode Characters (Multilingual) 

ASCII WIdIh 
code Char. 

Normal I ~pI 
ASCII WIdIh 
code Char. 

Normal I Scripl 

ASCII Width 
code Char. 

Normall ~pI 
ASCII Width 
code Char. 

Normal Scripl 

0 , 30 12' , 36 163 , 36 225 " 36 
1 30 130 • 30 164 6 36 226 0 42 

2 • 30 131 • 30 165 N 42 227 0 42 

3 • 30 132 • 30 166 • 30 228 6 30 
4 • 30 133 • 30 167 , 30 229 0 42 

5 • 30 134 • 30 168 , 30 230 , 30 
6 • 30 135 , 30 169 0> 30 231 " 36 
7 30 
8 C 30 

136 • 30 

'" • 30 
170 , 30 
171 t 30 

232 P 42 
233 tl 42 , 0 30 '36 • 30 172 I 30 234 0 42 

10 B 30 139 i " 173 i 30 235 0 42 
11 cf 30 1<0 i " 174 0 42 236 ; 36 

12 9 30 141 i " 175 0 42 237 Y 42 
13 , 30 '42 A 42 '" A 42 236 - 30 

14 n 30 '" A 42 182 A 42 239 30 
15 • 30 '" E 36 183 A 42 240 30 

16 • 30 >45 m 42 184 C 30 241 • 30 

17 ~ 30 

" 30 
146 '" 42 

'<7 6 30 

189 , 30 
190 , 30 

242 ~ 30 
243 , 30 

19 , 30 14' 6 30 198 8 30 244 , 30 
20 

, 
30 149 • 30 199 A 42 245 § 30 

21 § 30 150 , 36 207 0 30 246 · 30 

22 30 151 , 36 208 0 36 2<7 30 

23 , 30 
24 30 

152 Y 36 
153 0 42 

209 0 42 

210 E 36 
248 30 
249 30 

25 30 154 0 42 211 • 36 250 30 

26 30 155 • 30 212 • 36 251 30 
27 30 15' £ 30 213 , 18 252 

, 
30 

28 , 30 157 0 42 214 I 24 253 
, 

30 

29 .. 30 15' • 30 215 i 24 254 · 30 

30 • 30 
31 ~ 30 

15' I 30 
160 • 30 

218 I 24 
221 I 30 

255 SP 30 

127 0 30 181 i " 222 I 24 
128 C 42 162 , 30 224 0 42 
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Proportional Spacing Tables 

IBM Mode Characters (Portugal) 

ASCII WId1h - Char. NormaII ScrIpt 

ASCII --Char. NormaII Scltpl 

ASCII W1dU1 .- Char. _I ScrIpt 
ASCII -- Char • 

Normal ScrIpt 

0 , 30 127 0 30 159 0 42 239 ~ 30 
1 " 30 126 C 42 160 • 30 240 • 30 
2 • 30 129 , 36 161 I 16 241 • 30 
3 • 30 130 • 30 162 , 30 242 , 30 

• • 30 131 , 30 163 , 36 243 5 30 
5 • 30 132 • 30 164 , 36 246 · 30 
6 • 30 133 • 30 165 N 42 247 · 30 
7 30 134 A 36 166 • 30 246 30 
6 C 30 135 , 30 167 , 30 249 · 30 
9 0 30 136 • 30 168 , 30 250 30 

10 I 30 137 £ 36 169 0 42 251 r 30 
11 d 30 138 • 30 170 , 30 252 " 30 
12 9 30 139 i 24 171 

, 
30 253 2 30 

13 P 30 140 0 42 172 ! 
30 , 254 • 30 

14 fl 30 - 141 i 16 173 i 30 255 SP 30 
15 • 30 142 A 42 17. · 42 
16 • 30 143 A 42 175 · 42 
17 ~ 30 
16 30 

144 E 36 
145 A 42 

22. a 30 
225 ~ 36 

19 !1 30 146 £ 38 226 r 36 
20 • 30 147 , 30 227 • 36 
21 § 30 148 , 30 226 t 42 
22 30 149 , 30 229 • 36 
23 , 30 
24 30 

150 U 42 
151 0 36 

230 , 36 
231 1 30 

25 30 152 I 24 232 • 42 
26 30 153 0 42 233 6 42 
27 30 154 0 42 234 Q 42 
26 c 30 155 , 

30 235 • 30 
29 " 30 156 , 30 236 - 30 
30 .. 30 157 U 42 237 • 42 
31 • 30 156 "" 42 238 , 30 

Compressed PS width is 1;2 of Normal PS. Unit: 11360 inch (0.07 mm) 

IBM Mode Characters (Canada-French) 

ASCII WId1h .- Char. 
Normall ScrIpi 

ASCII WId1h .- Char. 
Normail Scltpl 

ASCII ..-.- Char. 
_IIScrlpi 

ASCII ..-- Char • 
NonnaI Scltpl 

0 , 30 31 • 30 158 0 42 237 • 42 
1 0 30 127 0 30 159 f 30 238 , 30 
2 • 30 126 C 42 160 I 30 239 ~ 30 
3 • 30 129 0 36 161 30 240 · 30 

• • 30 130 • 30 162 , 30 241 • 30 
5 • 30 131 • 30 163 0 36 242 , 30 
6 • 30 132 A 42 164 30 2" 5 30 
7 30 133 • 30 165 30 246 · 30 
6 C 30 134 , 30 166 , 30 '" · 30 
9 0 30 135 , 30 167 30 248 30 

10 I 30 136 • 30 168 I 24 249 · 30 
11 d 30 137 • 30 169 - 30 250 30 
12 9 30 
13 ) 30 

138 • 30 
139 , 16 

170 , 30 
171 

! 
r 30 

251 r 30 
252 " 30 

14 fl 30 140 , 16 172 t 30 253 2 30 
15 • 30 141 · 30 173 

, 
30 , 254 • 30 

16 • 30 142 A 42 17< · 42 255 SP 30 
17 • 30 143 § 30 175 · 42 
16 30 144 £ 36 224 a 30 
19 !! 30 145 E 36 225 ~ 36 
20 

, 
30 146 £ 36 226 r 36 

21 § 30 147 , 30 227 , 36 
22 30 148 E 36 226 t 42 
23 t 30 
24 30 

149 I 24 
150 0 36 

229 • 36 
230 , 36 

25 , 30 151 0 36 231 1 30 
26 -. 30 152 0 30 232 • 42 
27 .- 30 153 0 42 233 6 42 
26 c '" 154 0 42 234 Q 42 
29 .. 30 155 , 30 235 • 30 
30 .. 30 156 , 30 236 - 30 

'" 
Compressed PS width is 1;2 of Normal PS. Unit: 1~0 inch (0.07 mm) 
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Proportional Spacing Tables 

IBM Mode Characters (Norway) 

ASCII WIdIII 
code Char. 

-iScr1pt 
ASCII WIdIII 
code Ct18t. 

Nonnall Scrlpt 

ASCII Width 
code Ct18t. _I Scrlpt 

ASCII WIdIII 
code Char. 

Normal Scr1pt 

• • 30 127 0 30 159 f 30 239 n 30 
1 .. 30 128 C 42 160 • 30 24. · 30 
2 • 30 129 , 36 161 i 16 241 • 30 
3 • 3. 130 • 3. 162 • 30 242 , 30 

• • 30 131 • 3. 163 , 36 243 , 30 , • 30 132 • 30 164 , 36 246 · 30 
6 • 30 13' • 30 16' • 42 247 · 30 
7 30 13' • 3. 166 • 30 246 30 
8 C 30 136 , 3. 167 • 30 249 · 30 

• 0 30 137 • 3. 166 , 30 250 30 

" I 30 138 • 30 16. - 30 251 .r- OO 
11 ci 30 
12 9 30 

13. • 3. 
14. i 18 

170 , 30 
171 i 30 

252 , 30 
253 2 30 

13 , 30 14, i 18 172 
, 

30 , 254 • 30 
14 n 30 141 i 18 173 i 30 25' SP 30 
15 • 30 142 A 42 174 · 42 

16 • 30 143 A 42 17' 0 30 

17 ~ 30 
18 30 '" E 38 

14' ~ 42 
224 a 30 

22' ~ 36 

19 " 30 146 '" 42 226 r 36 

2. • 30 147 , 3. 227 , 36 

21 § 30 148 , 30 228 , 42 

22 30 149 , 30 229 0 36 

23 , 30 
24 30 

15. , 36 
151 , 38 

230 , 36 
231 , 30 

25 30 152 ; 36 232 $ 42 

26 30 153 0 42 233 8 42 

27 30 154 0 42 234 0 42 

28 , 3. 15' • 30 235 , 30 

29 .. 30 158 , 30 236 - 30 

30 .. 30 157 0 42 237 • 42 

31 • 30 158 p~ 42 238 , 30 

Compressed PS width is 1;2 of Normal PS. Unit: 11.360 inch (0.07 mm) 

IBM Mode Characters (Turkey) 

ASCU WIdIII 
code Ct18t. 

Normali Scrlpt 

ASCII Width 
code Char. 

Nonnali Scrlpt 

ASCII Width 
code Char. 

Nannall Scrlpl 

ASCII WIdth 
code Char. 

Normal Scrlpl 

• • 30 128 C 42 161 i 18 242 , 30 
1 , 30 129 , 36 162 0 30 243 , 30 
2 • 30 13. • 30 163 , 36 246 · 30 

3 • 30 131 • 30 164 , 36 247 · 30 

• • 30 132 • 30 16' • 42 248 30 , • 30 134 • 30 166 G 42 249 · 30 
6 • 30 135 • 30 167 0 36 250 30 

7 30 136 , 30 166 , 30 251 .r- OO 

8 C 30 137 • 30 169 - 30 252 " 30 

• 0 30 138 • 30 17. , 30 253 2 30 
10 I 30 13' • 30 171 i 30 254 • 30 
11 ci 30 14, i ,. 172 t 30 25' SP 30 

12 9 30 14' I 18 173 , 30 

13 , 30 141 1 18 174 · 42 

14 n 30 142 A 42 175 · 42 

15 • 30 143 A 42 224 a 30 

16 • 30 '" E 36 22' , 38 

17 ~ 30 
18 30 

14' ~ 42 
148 '" 42 

226 r 36 
227 , 38 

19 " 30 147 0 30 228 , 42 
20 

, 
30 146 • 30 229 0 36 

21 § 30 149 , 30 230 , 36 
22 30 150 , 36 231 , 30 

23 , 30 
24 30 

151 , 36 
152 I 24 

232 $ 42 
233 8 42 

25 30 153 0 42 234 0 42 

26 30 154 0 42 23' , 30 
27 30 15' 4 30 236 - 30 

26 , 30 156 , 30 237 • 42 
29 .. 30 157 , 30 238 , 30 
30 .. 30 158 $ 38 239 n 30 
31 • 30 159 , 30 24. · 30 

127 0 30 160 • 30 241 • 30 

Compressed PS width is 1;2 of Normal PS. Unit: 1I.J60 inch (0.07 mm) 
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Glossary 
ASCII: "ASCII" is an acronym for "American Standard Code for Information Inter

change". In ASCII, each character has a unique code. 

BASIC: BASIC is a commonly used microcomputer programming language. 

Baud (baud rate): Baud is a unit of data transmission speed between computer devices. 
Can be, but not necessarily, equal to bits per second. 

Bidirectional printing: Processing speed is increased by bidirectional printing. That is, the printer 
prints right-to-Ieft as well as in the normalleft-to-right manner. 

Binary: Binary is a numbering system using the two digits of zero (0) and one (1). 

Bit: Bit is an abbreviation for "binary digit (0-1)", and is the smallest unit of 
information used by a printer or computer. -

Buffer: Buffer is an area of memory which stores data temporarily. 

Byte: By1e is the unit of information used by a printer or computer. One by1e is 
equivalent to eight (8) bits. 

Character set: Character set is the set of characters, numbers, and symbols available for 
printing. 

Code page: The computer system stores characters and numbers as a numerical data. 
The Code page is a table which is used to change them into the numerical 
data. 

Control codes: Control codes are commands from the computer to the printer that are 
non-printable characters. They are used to control printer functions. 

cpi: "cpi" is an abbreviation for "characters per inch", and means the maximum 
number of characters printed in one horizontal inch. 

cpl: "cpl" is an abbreviation for "characters per line", and means the maximum 
number of characters printed on one line. 

cps: "cps" is an abbreviation for "characters per second", and means the number 
of characters printed in one second. 

CR (Carriage Return): "CR" is a control code that returns the printhead to the left margin. 

Decimal (Dec.): Decimal is a numbering system composed of 10 digits 0, 1,2,3,4,5,6,7, 
8 and 9. 

Default: Default has two meanings: one indicates the previously set condition or 
settings executed when the power is turned on, reset or initialized; and the 
other indicates the original settings when shipped from the factory. 
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Glossary 

Double strike printing: Double printing is a print quality enhancing mode which uses a double strike 
with two passes of the printhead, feeding the paper 1/180" (0.14 mm) 
between the first and second pass (in Epson mode only). 

Double high printing: Double high printing makes the height of a character twice that of a normal 
one. 

Double wide printing: Double wide printing makes the width of a character twice that of a normal 
one. 

Download character: Download character is a character which the user can design. 

Draft: Draft is one of two print qualities available on this printer. Draft mode uses 
a minimum number of dots per character to maximize printing speed. 

Emphasized printing: Emphasized printing is a print quality enhancing mode done in one pass of 
the printhead at half speed, allowing horizontally adjacent dots to be printed 
producing a darker character. 

Emulation: Emulation means to operate like another printer. 
KX-P2023 can emulate the Epson LQ-850 or the IBM Proprinter X24E. 

Escape (ESC) sequence: "ESC" is a control code that begins most printer commands. The characters 
which follow the "ESC" are interpreted as the command, rather than char
acters to print. 

82 

Fanfold paper: Fanfold paper has regularly sprocket holes on the left and right sides and 
pages are separated by a perforation between each sheet. May also be 
known as computer paperor tractor paper. 

FF (Form Feed): "FF" is a control code that advances the paper one page. 

Font: Font is a style and size of type designated by a family name. 

FORTRAN: FORTRAN is one of many computer programming languages, which is used 
primarily in scientific applications. 

Hexadecimal: Hexadecimal is a numbering system using the 16 digits, 0, 1, 2, 3, 4,5,6, 
7,8,9, A, B, C, 0, E and F. 

Initialization: Initialization means to reset the printer to the initial start up condition. 

Interface: Interface is the connection between the two separate systems, such as the 
computer and the printer. A parallel interface transfers data one character 
or code at a time, and a serial interface transfers data one bit at a time. 



Glossary 

1/0: "1/0" is the symbolic notation for "InpuVOutput". 

LF (Line Feed): "LP' is a control code that advances the paper one line. 

LSB: "LSB" is an acronym for "Least Significanl Bit", and means the rightmosl 
position in a binary number. 

MSB: "MSB" is an acronym for "Most Significant Bit", and means the leftmost 
posilion in a binary number. 

OFF LINE: OFF LINE is the condition in which the printer can not communicate with the 
computer. 

ON LINE: ON LINE is the condition in which the printer can communicate with the 
computer. 

Overline printing: Overline prinling produces a continuous line above Ihe characters, using 
the first pin of the printhead. 

Parallel interface: Synchronized 8 bit transmission of data from the computer to the printer. 
(1& P. 82 "Interface".) 

Parity: Parity is a method for a computer and printer 10 check the accuracy of dala 
transfer. 

PASCAL: PASCAL is a commonly used microcomputer programming language. 

Perforation: Perforation indicates the tear position on the fanfold paper. (1& P.62) 

Pitch: Pitch is the number of characters which will print in one inch. Pitch is 
equivalent to characters per inch (cpi). 

Platen: Platen is the rubber roller which is a backing for the paper when printing. 

Printer drivers: Most of today's off Ihe shelf software programs use printer drivers to control 
printer funclions. These drivers conlain the software codes your software 
program uses to access printer features. With the printer driver installed, 
you will seldom need to know any of the KX-P2023 commands. 

Proportional spacing (PS): Proportional spacing is a printing method of adjusting the space in which a 
character is prinled. 
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RAM: RAM is an acronym for "Random Access Memory". It is the part of the 
printer's memory in which data is stored, control codes or download char
acters are to be printed. RAM is cleared when the printer is turned off. 

ROM: ROM is an acronym for "Read Only Memory". It is the part of the printer's 
memory in which predefined characters and operating information for the 
printer are stored. ROM is not cleared when the printer is turned off. 

Self test: Self test is a method for testing the operation of the printer. (1& P.27) 

Shielded Cable: Shielded cable is a cable wrapped with a special metal around its wires. 
This guards against radio interference. 

String concatenation: This is the joining of two or more bytes of data into a single command. 

Super Quiet mode: Super Quiet mode is a helpful feature which reduces printing noise. 

Unidirectional printing: The printer prints left-to-right only. Printing speed is slow compared with 
bidirectional printing. This print method permits better vertical alignment. 



Index 

Acknowledge ........................ 64 
Alternate Graphic Mode (A.G.M.) ........ 28 
Auto CR ............................ 28 
Auto LF ............................ 28 
Auto Load ................ .......... 28 

m 
Bi-directional Printing .............. 28, 81 
Bold PS .................... 6,28,37,59 
Buffer ......................... 6, 59, 81 

Cable .............................. 63 
Characters sets ...................... 59 

Epson Mode .................... 68 
IBM Mode ...................... 70 

Character Per Line ................... 59 
Clear Buffer ......................... 66 
Code page ....................... 28,81 
Connecting ......................... 12 
Control Panel ........... 10, 28, 33, 34, 37 
Courier .................... 6, 28, 37, 59 
Current Settings ..................... 36 
Cut Sheet Feeder ................. 28,87 

Detectors . . . . . . . . . . . . . . . . . . . ........ 60 
Dot configuration ..................... 59 
Dot matrix .......................... 59 
Download .......................... 28 

EI~ .............................. ~ 
Emulation ..................... 6, 59, 82 

Epson LQ-850 Mode ......... 6, 28, 43 
IBM Proprinter X24E Mode .... 6, 28, 49 

Factory Settings ..................... 36 
Fanfold paper .............. 11, 19, 59, 82 
FONT ....................... 28,37,82 
FONT switch .................... 10, 37 
Form Feed ...................... 39, 82 
Frame ground ................. 11, 12, 65 
Friction ......................... 11, 22 

Graphic Direction .................... 28 
Bi-directional printing .......... 28, 81 
Un i-directional printing . . . . . . . . . 28, 84 

m 
Head gap lever . . . . . . . . . . . . . . . . . . . . .. 11 
Head service life. . . . . . . . . . . . . . . . . . . . . 60 
Hex Dump ......................... 67 

o 
Initialization ..................... 66, 82 
Initial Setup Mode ................... 28 
Interfacing ................... 59, 63, 82 
International Character Set ......... 28, 73 
Italic Character Set. . . . . . . . . . . . . . . . . .. 28 

.. 
LF/FF switch ..................... 10,39 
Line Feed . . . . . . . . . . . . . . . . . . . . . . . 39, 83 
LOAD/PARK ........................ 40 
LOAD/PARK switch .................. 10 

II 
Maintenance. . . . . . . . . . . . . . . . . . . . . . .. 57 
Micron ............................ 59 
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ON LINE switch ...................... 10 
ON LINE indicator .................... 10 
Operating environment ................. 7 
Overheat Detector .................... 60 

Page length ......................... 28 
Paper .............................. 61 

installation ...................... 19 
specifications ................... 61 

Paper Feed ......................... 59 
Friction Mode ................ 22, 59 
Tractor Mode ................. 19, 59 

Paper Feeding ....................... 39 
Paper feed selector ................... 11 
Paper Out Detector ................... 60 
Paper Parking ....................... 38 
Paper support ....................... 11 
Paper thickness ...................... 11 
Parallel Interface connector ...... 11, 13, 60 
Parts of the Printer ................... 10 
Pica .............................. 59, 
Pitch ........................... 59, 83 
Platen knob ......................... 10 
Power Requirements .................. 59 
Power switch ..................... 10, 13 
POWER/PAPER OUT indicator ......... 10 
Precautions .......................... 7 
Prestige .................... 6,28,37,59 
Prime Signal ........................ 66 
Print Buffer ......................... 66 
Print Font ........................... 59 
Print Speed ....................... 6, 59 
Printer-Driver ..................... 24, 83 
Printing Area ........................ 62 
Printing direction ..................... 59 
Proportional Spacing Tables ............ 74 

Re-inking Ribbon ..................... 57 
Ribbon cassette .................. 14, 57 
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Script ............................. 28 
Self Test ........................ 27,57 
Setup ............................. 12 
Setup Disk ....................... 8, 28 

Initial Setup program ............. 28 
Command Reference program ..... 54 

Single sheet . . . . . . . . . . . . . . . . . . 22, 61, 62 
Site Requirements .. . . . . . . . . . . . . . . . . .. 7 
Skip perforation ..................... 28 
Smoked plastic cover . . . . . . . . . . . . . . . .. 10 
Software Commands 

Epson Mode. . . . . . . . . . . . . . . . . . . . 43 
IBM Mode ...................... 49 

Specifications . . . . . . . . . . . . . . . . . . . . . . . 59 
Strobe Signal (STB) .................. 64 
Super Quiet mode ................ 38, 84 

D 
Tear Off ........................... 39 
Top cover ....................... 10, 11 
Tractor clamping levers ............... 20 
Troubleshooting ..................... 58 

m 
Unpacking .......................... 8 
User clear function ................... 66 

Zero Font .......................... 28 



Options and Supplies 

KX-PT12 

KX-P44 

KX-P145 

Auto Cut Sheet Feeder (Single bin) 
This option allows you to automatically load 50 cut sheets (20 Ibs) of 
paper into the printer. 

32K Buffer Chip 
This option allows you to download custom-designed characters, or 
can be used to expand the printer's receive buffer. 

Ribbon Cassette (Black) 
This ribbon is useful for 3 million characters. 

* Each of the above options has its own Installation and instruction Manuals. 

/ 

FOR USERS IN CONTINENTAL UNITED STATES ONLY 

TECHNICAL SUPPORT CALLS 

If you have read this manual and tried the troubleshooting procedures and you are still 
having difficulty please contact the store from which the unit was purchased. 

You may also call the technical support telephone number which is operational during 
east coast business hours (9:00 AM to 5:00 PM). 

The technical support number is: 1-800-222-0584 
(Options and supplies: 1-800-346-4768) 
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Panasonic Communications & Systems Company, 
Computer Products Division 
Division of Matsushita Electric Corporation of America 
Two Panasonic Way, Secaucus, New Jersey 07094 

Panasonic Sales Company 
Division of Matsushita Electric of Puerto Rico, Inc. 
San Gabriel Industrial Park, 65th Infantry Avenue KM. 9.5 
Carolina, Puerto Rico 00630 

Matsushita Electric of Canada Limited 
5770 Ambler Drive, Mississauga, Ontario, L4W 2T3 

Matsushita Electric Industrial Co., Ltd. 
Central P.O. Box 288, Osaka 530-91, Japan 
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